Thyroid tumors represent approximately 1-2% of all canine neoplasms 8 Of the thyroid tumors, the parafollicular cell tumors (medullary thyroid carcinoma; C-cell tumor) are rare and account for less than 5% of all canine thyroid neoplasms. 6 Medullary thyroid carcinoma metastases in dogs have been limited to the regional lymph nodes, 11 with the exception of one communication in which distant metastases have been reported. 9 This case report describes distant uncommon metastases of a medullary thyroid carcinoma to the regional lymph nodes, liver, spleen, and prostate. Only 1 other previous report has described unusual metastases of a medullary thyroid carcinoma, without metastases to the lungs. 9 Metastases to the spleen and prostate in a dog have not been reported previously.
hepatomegaly. A round mass (4 x 2.5 cm) was palpated in the area on the left lateral side of the larynx, The increased size of the liver was confirmed by abdominal X-ray; in addition there was a loss of contrast between abdominal organs.
Blood was collected for complete hematology and clinical chemistry examination. HematologicaI examination revealed a normocytic normochromic anemia (PCV = 28%). The clinical pathological results were normal.
The mass was diagnosed as a thyroid tumor. A needle biopsy of the growth failed to give a more definitive diagnosis, and it was decided to investigate the hepatomegaly by exploratory laparotomy. The peritoneal cavity contained approximately 1 liter of a serosanguinous fluid and a markedIy enlarged liver. On the surface of the liver there were multiple pale areas of varying size. A few of the areas-had necrotic centers. At the owner's request, the dog was euthanized.
At necropsy, the left thyroid was increased in size, encapsulated and lobulated, and on cut surface was gray-white to white (Fig. 1) . The cervical lymph nodes were enlarged and firm. The liver was enlarged and diffusely infiltrated with small, white, firm centrally necrotic nodules 1-4 mm in diameter. A few white pinpoint foci were seen on the surface of the spleen. The prostate was slightly enlarged and also contained a few pinpoint focal nodules. Pulmonary edema was apparent.
Representative samples of all organs were fixed in 10% neutral buffered formalin; embedded in paraffin at 4-5 µm thickness; stained with hematoxylin and eosin (HE) and Con- go red; and examined under a light microscope. Immunohistochemical staining was performed on sections of thyroid, cervical lymph nodes, spleen, liver, and prostate using the technique described by Patnaik and Lieberman. 10 The slides were stained by the avidin-biotin-peroxidase method at the following dilutions: calcitonin (1:200), a neuron-specific enolase (1:100), a keratin (1:200), a and chromogranins (1:10). a Normal rabbit serum was used as a negative control.
The histologic pattern in the thyroid, cervical lymph nodes, liver, spleen, and prostate was similar. The tumor patterns consisted of solid sheets or nests of cells separated by fibro-vascular stroma. The cells were oval to polygonal in shape, the cytoplasm was large and eosinophilic, and the nuclei were vesiculated with small nucleoli. Only a few mitotic figures were evident (Fig. 2) .
The stroma within the thyroid was confirmed positive for amyloid by staining with Congo red. The hepatic cytoarchitecture was distorted by the metastatic foci of neoplastic cells along with congestion and hemorrhage in the periportal areas. The splenic cytoarchitecture was also displaced by neoplastic cells (Fig. 3) . The congested lymph nodes were characterized by severe lymphoid depletion and multifocal to diffuse metastatic sites of neoplastic cells. The neoplastic cells in the prostate were distributed in nests ( Fig. 4) .
Immunohistochemical staining of the thyroid was positive for calcitonin; the reaction was diffuse and intracytoplasmic ( Fig. 5 ). Focal areas of the stroma were also reactive for calcitonin. Neoplastic cells were positive for keratin; there was a heterogeneity in staining intensity among cells. Medullary thyroid carcinoma cells were also positive for neuronspecific enolase and chromogranins, the latter staining for both the nucleus and cytoplasm. Both the primary and metastatic sites showed a similar pattern of staining (Figs. 6, 7) .
The tumor in the thyroid region was diagnosed as a medullary thyroid carcinoma (C-cell tumor) on the basis of histological and immunohistochemical characteristics. The serum samples were assayed for calcitonin in order to further confirm the diagnosis. Medullary carcinomas are widely known to hypersecrete calcitonin. 9, 12 In this case the serum calcitonin was greatly increased (422 pg/dl) compared to the control value of 18 pg/dl. Calcium and phosphorus serum values were in the normal range, which is usually the case in dogs and humans with medullary thyroid carcinoma. Of the few clinical reports of canine medullary carcinoma only 1 dog has shown profound hypocalcemia with resultant seizures and tetany. 11 The light microscopic features of medullary thyroid carcinomas are distinguishable from other thyroid adenocarcinomas. The characteristic traits described in the literature are sheets of medium-sized cells separated by fibrous stroma. 12 The presence of amyloid is a variable finding in human medullary thyroid carcinomas and has been observed in 63% of canine cases. 10 In relation to the immunohistochemical diagnostic techniques, previous studies have demonstrated that calcitonin, neuron-specific enolase, and keratin are good markers for canine medullary thyroid carcinomas. 10 Like neuron-specific enolase, chromogranins have also been shown to be a reliable marker of neuroendocrine tissue differentiation.'
The absence of tumor metastases to the lung from a neoplasm in the neck region is unusual. There is no definite reason for this phenomenon; however, this is the second case in dogs in which a medullary thyroid carcinoma has not metastased to the 1ungs. 9 It can be speculated that the pul- monaty microenvironment was not ideal for the growth of the tumor cells 3 Furthermore, the tumor metastasized to organs in which this type of neoplasm is not usually found.
The process of cancer metastasis is complex and driven by a multitude of interactions between the disseminating tumor cells and the host tissue. Although reasons for cancer cells arresting at certain sites and not at others are not known, it is clear that some type of selectivity must occur during the development of secondary neoplasms. The predominant "seed and soil" theory suggests that tumor cells metastasize in sites that are chemically and/or physically attractive to them. 4 Experimentally, certain clones of melanomas have been shown to metastasize to specific organs. 5 The differences in the metastatic capabilities of lymphoma variants of the same tumor have also been described in the literature. 7 Differences in metastatic patterns in 2 carcinoma sublines have been attributed to variations in basement membrane-degrading enzymes, which are considered to play a key role in the process of cancer dissemination. 2 To the best of our knowledge metastases to the prostate Figure 7 . Photomicrograph of a medullary thyroid carcinoma from the prostate stained against calcitonin antibody. Note the positive reaction of the metastatic cells (long arrow) and the lack of reaction to the normal prostatic acinar cells (short arrow). Avidin-biotinperoxidase complex method. and spleen have not been previously documented in humans 6. or dogs. This metastatic pattern may be added evidence to the distinct environmental requirements of the tumor in this case.
